Aiming at the problem of signal timing at road intersections, this paper uses the artificial bee colony algorithm to optimize the road model of single point multi -phase intersection. In this paper, the cost function is the weighted sum of the average delay time, the average number and the capacity. Using the artificial bee colony algorithm to optimize the signal timing of a typical crossroad, and using MATLAB experimental platform to simulate, it shows that the artificial bee algorithm can enhance the road traffic efficiency.
Introduction
At present, the serious traffic congestion in China brings a lot of inconvenience to people's travel. Due to the restriction of urban space, it is very difficult to expand the road. Therefore, under the condition that the land space resources are not abundant, other means should be used to solve the problem of traffic congestion. At present, a more reliable method is to control the intersection of the road that is to optimize the timing of the signal lights of the road intersection. Because of the complex types of urban road intersections, single-point intersections occupy a large proportion of urban intersections, and among many intersection models, single-point intersection is a typical road intersection model. Therefore, it is of great significance to study the traffic signal timing problem at single-point intersection.
In this paper, the artificial bee colony algorithm is used to solve the signal time model of intersection. In the process of colony foraging, the foraging bee colony can be divided into three categories, namely, the hired bee, the following bee and the detection bee. Among them, the function of the hired bee is to search for the honey source randomly and guide the search direction of the following bee. The following bee follows the scout to find the honey source. The function of the bee is to make the algorithm converge quickly; the spy bee searches the new nectar source randomly in the range of search, and can avoid the trouble of getting into the local optimal solution to some extent by the . Therefore, the artificial bee colony algorithm can greatly improve the probability of searching the global optimal solution.
Analysis of Road intersection model 2.1. Mean tardiness
There are many kinds of Road intersection models, and the first signal timing method is proposed by Webster. After that, the average delay time of vehicle, the average number of car parking and traffic capacity are studied, and the relevant theories are more mature and widely used in practice.
The average delay time of the road intersection has a great influence on the traffic efficiency of the road intersection, and the early Webster signal timing method is the average delay time. At present, many intelligent algorithms also take the average delay time as the optimization index to improve the traffic efficiency by optimizing the average delay time. Referring to the relevant literature, we can see that the average delay time formula is as follows. The average delay time formula is shown in (1).
The Y i is the traffic intensity of the I phase, that is the ratio of the traffic flow of the I phase to the saturated flow; the q i is the phase of the phase of the I; the ratio of the green signal to the phase of the I is the ratio of the green light time to the period of the phase, and the saturation flow of s i is the phase of the I phase.
Average Parking Number
The average number of parking times of the road intersection refers to the number of times when the normal traffic on the road stops because of the control of the traffic light signal at the intersection, that is, the rate of parking. The average number of parking can reflect the degree of obstruction on the road. Document [4] gives a specific calculation method, as shown in (2). 1 0.9 1
The g i is the ratio of green to signal-to-phase I, that is, the ratio of green time to cycle of each phase, and H i is the average number of parking times, that is, the parking rate.
Traffic Capacity
The capacity of a road intersection is the maximum volume of traffic that can actually be passed in a unit time (usually one hour), which is the sum of the traffic in each lane, on one road or at a certain road section. Generally speaking, traffic capacity refers to the limits of vehicles that roads can accommodate. The traffic capacity of Road intersection is an indispensable performance index in the design, management and evaluation of a road intersection. The British transport and Road Research Institute (TRRL) has proposed a formula for estimating the capacity of road traffic, for example, (3) .
The s i is the saturated flow of the I phase; x i is the effective green light time of the I phase; C is the intersection signal period, that is, all the signal lights need to be lighted once; Q i is the traffic capacity of the road intersection, that is, the maximum traffic flow that is actually passed.
Objective Function
With the development and progress of the society, the current traffic network becomes more and more complex, the increase of the overall traffic flow in the city, and the mutual interference between the vehicles, making it impossible to meet the actual traffic demand only by using the above three indexes alone as the optimization index. Therefore, according to the actual situation, this paper comprehensively considers three performance indicators and the reference model based on the actual life, and through three weighted coefficients K i 1 , K i 2 , and K i 3 that can change with the actual traffic situation, the three performance indexes are integrated into the target function. The objective function model is shown as (4). 1 2
The constraints are as follows:
≤ ≤ X i -effective green light time of phase I X min , X max -the upper and lower limit of the effective green time of phase I. L i -loss time of phase I at Road intersection. C -The signal cycle at the intersection, that is, the time required for all signals to be lit once.
The upper and lower limits of the saturation value of the intersection min and max.
Weighting Coefficient
K i 1 , K i 2 and K i 3 can be changed in real time according to the actual demand of traffic, so that the function values obtained after the optimization are more practical, and the effect of signal timing is better. The selection rules of three weighted coefficients in the objective function are as follows: K i 1 and K i 2 decrease with the increase of the phase traffic intensity of the road intersection, and K i 3 increases with the increase of the phase traffic intensity of the road intersection.
Taking into account the above factors and literature [7] , the three weight coefficients are shown in formula (5), (6) , and (7). 1 7 2 (1.0 )
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Example model of Road intersection
In this paper, a typical cross -cross road is selected as an example to optimize its timing. Vehicles in each lane may choose to move forward, turn left, or turn right, as shown in Figure 1 . The traffic volume of each lane is the sum of vehicles entering the lane. The saturated flow of each phase vehicle is shown in Table 1 . The minimum value of the effective green light time of each phase of the intersection is determined to be 15s and the maximum value is fixed to 90s. The maximum cycle length of the road intersection is determined to be 280s, the minimum saturation value of each phase is 0.7, the maximum saturation value is fixed at 0.95, and the loss time of each phase is determined to be 5S. 
. Determination of population number
In the simulation experiment, we refer to the test data in the related data. This data is the measured data, which is representative. Usually the range of peak flow is (0.75, 0.95], the range of the level of the flat peak flow is (0, 0.75]). In the experiment, the flow ratio is selected as y1=0.28, y2=0.12, y3=0.315, y4=0.13, and the total flow ratio is Y=0.85. As the peak flow parameter, the flow ratio is y1=0.2716, y2=0.1164, y3=0.2646, y4=0.1764, and the total flow rate is higher than Y=0.829. The total flow rate of 48 is compared to Y=0.7725 as a flat peak flow parameter, and the ratio of flow rate to y1=0.20, y2=0.120, y3=0.2250 and y4=0.135 is compared to Y=0.68 as the peak flow parameter. In the process of determining the population, the number of 1000 iterations is set according to experience. The number of population is 10, 20, 30, 40, and 50 respectively according to the empirical method. The number of population is compared with the simulation results, and the size of the population is obtained, and four cases are shown in Table 2 When the population is 10, the optimization time is the shortest, and the average delay time of the vehicle is lower than the other three cases, but the capacity is also lower than the other three cases. Compared with other population size results, the fluctuation of data is larger. When the population size increases to 20, the data fluctuates slightly. The analysis shows that the road capacity is improved, but the optimization time is also increased. When the population size increased to 90, the optimization results were also more stable and less volatile. The optimization results were basically the same as the population number of 20, but the optimization time increased obviously with the increase of the population number. During the peak flow period, the utilization rate of the road is emphasized, that is, during the peak flow period; the performance of the road capacity is required to be higher. Considering the performance index of the final optimization and the time required for the optimization of the algorithm, and considering the effective and rational utilization of the computing resources, the number of selected population is 20.
Determination of the maximum number of iterations
Before the maximum iteration number is determined, the maximum iteration number is set to 1000 according to the algorithm experience, the number of population is 20, the algorithm simulation is 10 times, and the number of iterations of each simulation is shown as shown in the figure. From the data analysis in the table, we can see that in the 10 simulation experiment, the maximum number of iterations is 592 times. The 10 simulation experiments have certain representativeness. In the final determination of the number of iterations, the number of iterations obtained by the 10 simulation experiments has a certain reference value, and it is advisable to be 592. At the same time, considering the limitations of the 10 simulation experiments, there should be some allowance for the final iteration. The maximum iteration number is 700.
Experimental results and analysis
The experimental data are average, that is, the artificial swarm algorithm is used to carry out 100, 500 and 1000 simulation experiments on the road intersection model. Finally, the average value of the simulation results is taken as the optimization results of three performance indexes respectively. The results of numerical simulation are shown in Table 3 , 4, and 5. Considering the effect of three performance indicators on the road intersection, that is, from the objective function optimization value, the single target optimization value obtained by using artificial bee colony algorithm to optimize the signal timing of Road intersection is smaller. During the peak flow, the capacity of the intersection has been improved effectively, and the average number of parking and the average delay time of the vehicle can be reduced, thus the utilization rate of the road is improved. During the peak flow period, the average parking times and average delay time of vehicles can be reduced, so that the vehicles can pass quickly and the roads can be smoother. In this paper, the artificial bee colony algorithm is used to optimize the timing of a road intersection case model.
The results of MATLAB simulation show that the artificial bee colony algorithm can effectively improve the traffic efficiency of the road intersection, effectively improve the road capacity, the average number of parking and the average delay time, so that the objective function is made. The value is optimal. In this paper, artificial bee colony algorithm is applied to the problem of signal timing in Road intersection. Because the algorithm has the advantage of global optimization, the proposed algorithm is more reliable than other local optimal intelligent algorithms.
